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Importance of superficial circumflex iliac 
artery preservation to prevent abdominal 
wall necrosis in patients who underwent 
mini-abdominoplasty: an surgical-anatomic 
descriptive and prospective study
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Introduction: Abdominoplasty is the third most performed 
procedure in plastic surgery. To avoid surgical complications, a study 
of the superficial circumflex iliac artery of the abdomen (SCIA) was 
carried out to investigate the importance of this artery preservation 
in abdominoplasties as one of the high importance factors to prevent 
necrosis. Methods: This prospective study was carried out at the 
Plastic Surgery Service of the Agamenon Magalhaes Hospital. 
We included 33 patients who underwent abdominoplasty using 
Pitanguy’s technique where the resected surgical flaps underwent 
hemodynamic studies to analyze the anatomical area irrigated by 
SCIA. Results: A total of 82 patients underwent surgery, of them 
33 met the study inclusion criteria, and 6 (18.9%) were excluded 
for technical reasons. Patients’ age ranged from 23 and 49 years 
(36.6±7.5), their body mass index (BMI) ranged from 22.0 to 30.5 
(24.9 ± 2.1), and weight of resected surgical specimens ranged from 
450 to 1010 grams (623.1 ± 141.5). Pearson’s test between BMI and 
weight of surgical specimens showed significant correlation r = 
0.91 and r² = 0,83. We included in the study 32 women (97%) and 
1 man (3%). One patient had hypertension (3%). Of the sample, 
27 patients were pardo (81.8%), 2 white (6.1%), 3 black (9.1%) 
and 1 native south American (3.0%). In hemodynamic studies, 
images and videos obtained showed that injection of iodinated 
contrast in SCIA were considered adequate, and consistent with 
the objective of this study in 25 (92%) patients and inadequate for 
2 (8%) patients. Conclusion: Hemodynamic results of our study 
indicated that preservation of SCIA of the abdomen in mini-
abdominoplasties is important to prevent necrosis of abdominal wall.

■ ABSTRACT

Keywords: Miniabdominoplasty, Abdominoplasty, Necrosis, 
hemodynamic, Anatomy.
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INTRODUCTION

Abdominoplasty is the third most performed 
procedure in plastic surgery and its prevalence is 
increasing, partly because of massive weight loss of 
patients1,2. An improved body contour leads to increased 
self-esteem, increase libido and sexual satisfaction3. To 
achieve these goals, surgeons are reaching the safety 
limits of techniques. Surgical complications may 
cause trauma both anatomically and psychologically. 
These complications are becoming more frequent, 
particularly those related to vascular supply4.

In mini-abdominoplasty the  abdominal area that 
is detached compromises the largest axial skin flap 
in length, for this reason, surgery needs meticulous 
and careful actions5,6. Previous abdominal incisions, 
particularly subcostal, can compromise healing after 

Introdução: A abdominoplastia é o terceiro procedimento 
mais realizado em cirurgia plástica. Na intenção de 
evitar complicações cirúrgicas, foi feito o estudo da 
artéria ilíaca circunflexa superficial do abdome (AICS), 
investigando a importância da sua preservação nestas 
cirurgias, como um dos fatores de alta importância na 
prevenção das necroses. Métodos: O presente estudo 
anatômico prospectivo foi realizado no Serviço de Cirurgia 
Plástica do Hospital Agamenon Magalhães. Trinta e três 
pacientes foram submetidos à dermolipectomia abdominal 
à Pitanguy, com os retalhos cirúrgicos ressecados sendo 
submetidos a estudos hemodinâmicos para análise do 
território anatômico irrigado pela AICS. Resultados: 
Foram operados 82 pacientes, sendo selecionados 33 que 
preencheram os critérios de inclusão para este estudo, seis 
(18,9%) foram excluídos por motivos técnicos. O grupo de 
pacientes em estudo apresentou faixa etária entre 23 e 
49 anos (36,6 ± 7,5). O Índice de Massa Corporal variou 
de 22,0 a 30,5 (24,9 ± 2,1). O peso das peças cirúrgicas 
ressecadas variou de 450 a 1010 gramas (623,1 ± 141,5), o 
teste de Pearson entre IMC e peso das peças demonstrou 
importante correlação r = 0,91 e r² = 0,83. Trinta e dois 
eram femininos (97%) e um masculino (3%). Uma paciente 
era portadora de hipertensão arterial sistêmica (3%). 
Vinte e sete eram pardos (81,8%), dois brancos (6,1%), três 
negros (9,1%) e um da raça indígena (3,0%). Nos estudos 
hemodinâmicos, as imagens e filmes obtidos demonstraram 
que a injeção do contraste iodado na AICS foi considerada 
adequada, compatível com o objetivo do trabalho em 25 
(92%) pacientes e inadequada em dois (8%) pacientes. 
Conclusão: Os resultados hemodinâmicos deste estudo 
levam à conclusão que a preservação da AICS do abdome 
nas miniabdominoplastias tem relevante importância 
na prevenção das necroses da parede abdominal .

■ RESUMO

Descritores: Abdominoplastia; Necrose; Hemodinâmica; 
Artéria ilíaca; Retalhos cirúrgicos; Cirurgia plástica.

abdominoplasty due to impaired blood supply in the 
upper abdomen. Abdominal scars in the middle line 
are common in individuals with massive weight loss, 
especially in patients who underwent intra peritoneal 
surgeries, such as Roux Y and gastric bypass surgery 
that in most cases incision is made in the supra 
umbilical region. Overestimate should be avoided in 
relation to wound healing of subcostal incisions in 
detachment of the abdominal wall, particularly those 
incisions made years ago7.

In traditional abdominoplasty, detachment with 
elevation of the abdominal flap extends up to the edge 
of subcostal region. This procedure compromises the 
blood supply to the central portion of the abdominal 
flap. This was described by Matarasso8 and Huger9. 
Matarasso described abdominal vascular supply into 
three zones. Zone I is the vascular supply to the central 
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The selected patients underwent abdominoplasty 
using the technique described by Pitanguy, with 
removal of flap for hemodynamic study according to 
the following protocol: Patients were admitted one day 
before the surgery with preoperative tests: blood count, 
glucose, urea, creatinine, coagulation, urinalysis, stool 
and cardiological evaluation. Upon admission, tests 
were checked and surgical procedure re-explained to 
the patient.

Upon arriving in the surgery center an anesthe-
siologist evaluated patients. After authorization, skin 
marking was carried out with dermographic pen by 
the surgical team. Subsequently pre-operative care 
started with the placement of intermittent pneumatic 
compression, padding on the upper limbs and place-
ment of urinary catheter with closed system shortly 
after spinal block anesthesia.

The patient was positioned in dorsal decubitus, 
and the skin was prepared with chlorhexidine, drapes 
placement.

After, marking was done with bright green 
over the previous mark (Figure 1) and intradermal 
infiltration on the marking with 200 ml of saline solution 
to 0.9%,  adrenaline within concentration of 1:200,000. 
Skin incision and subcutaneous dissection were made 
and identification of the inferior superficial epigastric 
arteries, located between six to eight centimeters 
from the midline, and isolation of the artery and 
superficial circumflex iliac vein located at nine to eleven 
centimeters from the sagittal middle line, located  below 
the Scarpa’s fascia (Figures 2 and 3).

portion of abdomen, which is supplied by branches 
of the deep and superficial upper epigastric artery 
system. Zone II provide vascular supply to the inferior 
epigastric artery system, which is supplied by the deep 
circumflex iliac artery, the superficial circumflex iliac 
artery (SCIA), and the superficial pudendal artery. 
Zone III is irrigated by the subcostal, intercostal, and 
lumbar segmental perforators. The Matarasso10 study  
describes safe and unsafe areas for elevate flaps. During 
abdominoplasty, the zone II is traditionally resected and 
discarded, therefore, it is considered irrelevant. The 
deepest part of the blood supply to zone I is sectioned 
during the elevation of the abdominal flap. Matarasso 
also consider the intermediate area between zone I and 
zone III safe for lifting flap because marginal branches 
of the phrenic artery remain preserved after lifting.

In mini-abdominoplasties (type IV according to 
Bozola’s classification), the detached flap has greater 
axial length than the conventional technique flap type 
V and its distal portion is more vulnerable to blood 
supply deficiency11-15.

The number of plastic surgery in the abdominal 
wall has increased and women demand even more 
aesthetic details16. For this reason, plastic surgeons are 
challenge to seek surgical techniques that sometimes 
can be catastrophic when patients suffer or experience 
vascular injury17.

OBJECTIVE

To avoid serious complications a study of the 
superficial circumflex iliac artery was carried out to 
investigate the importance of this artery preservation in 
mini-abdominoplasties and  minilipoabdominoplasties18 
as one of the most important factors to prevent necrosis 
of the abdominal wall, which is the most severe and 
feared complication. 

METHODS

This prospective anatomical study was conducted 
at the Plastic Surgery Department of the Hospital 
Agamenon Magalhães, which is accredited by the 
Ministry of Education and Culture (MEC), and by 
the Brazilian Society of Plastic Surgery (SBCP). 
Surgeries was carried out at hospital surgical center 
and catheterization laboratory from August 2014 to 
July 2015. All patients were users of the Unified Health 
System (SUS, acronym in Portuguese), The study was 
approved by the Hospital´s Medical Board of Plastic 
Surgery. Procedures was with body mass index (BMI) 
stable for six months and controlled blood pressure 
levels. We excluded patients who could not perform 
hemodynamic study, e.g., those with thrombosis or 
vascular injury.

Figure 1. Surgical marking and artery isolation.

The artery was isolated and catheterized with 
Jelco® no. 22 or 24 according to the diameter that ranged 
between 1 and 3 millimeters. Distal stump of the vein 
and artery were sutured with cotton thread 30. The 
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Figure 2. Superficial inferior epigastric artery isolation (E) and superficial 
circumflex iliac artery of the abdomen (C). 

Figure 3. Subfascial topography of superficial epigastric artery. SCIA: Super-
ficial Circumflex Iliac Artery

abdominoplasty flap was detached, sectioned and released 
from the upper part of the abdominal flap according to 
Pitanguy’s technique. The superficial epigastric arteries 
of the upper flap were blocked to avoid extravasation of 
the contrast media in fluoroscopy. The flap received an 
heparinized solution with 100 u / ml (25,000 units:250 ml 
saline 0.9%) through SCIA and catheterized with Jelco® 
fixed using a 30 cotton thread (Figures 4 and 5).

The piece was taken to the hemodynamic laboratory 
to fluoroscopy. After that, the surgical team finished the 
surgery. The piece was placed in hemodynamic machine 
GE Ever View 7500 and the low osmolality iodinated 
contrast Optray® 350 (350mg/ml of organically bound 
iodine) was injected under fluoroscopy using a volume 
varying between 20 and 50 ml.

Hemodynamic measurements were performed 
only at isolated SCIA, the side with scars was excluded 

Figure 4. Dissection and isolating of superficial circumflex iliac artery and 
inferior epigastric artery. 

Figure 5. Graft prepared for contrast radiography in superficial circumflex 
iliac artery of of the abdomen. 

and the observation limit was the sagittal line of the 
anatomical part because the arteries are bilateral and 
both were preserved in the surgery.

We used a device to fill a plastic tube with 
contrast to limit areas corresponding to the flap of  
abdominoplasty and miniabdominoplasty regarding 
their perfusion (Figure 6).

Figure 6. Device with plastic tube with contrast identifying areas 1 and 2. 

Below the marked line by plastic tube with 
contrast is located the area (1) and above the area 
(2) that corresponds to the upper area of the flap 
preserved in miniabdominoplasty and discarded in the 
conventional type V abdominoplasty. The choice flap 
side artery to be dissected was random, but careful was 
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taken to exclude the side with some type of surgical 
scar, such as appendicectomies. Images obtained were 
recorded as photographs and videos (Figures 7 and 8). 

Figure 7. Images of sample submitted to fluoroscopy in hemodynamic labo-
ratory.

Figure 8. Area 1 inferior SAI  (dry) in mini-abdominoplasty.

Hemodynamic studies were evaluated by three 
observers. Of them, two were surgeons and one 
radiologist. The radiologist decided discussion in case 
of divergence in decision. The studies were classified 
as inadequate when the contrast injected into the SCIA 
did not fill the upper flap and area 2during fluoroscopy. 
They were considered adequate when filled the lower 
(1) and upper part (2) (Figure 9).

The following variables were collected from 
patients: sex, race, age, weight, height, comorbidities 
and weight of the flap.

Parameters of quantitative variables were 
expressed as mean and standard deviation, and test 
of normality. The Pearson’s test was used to verify 
possible linear correlation between BMI and weight of 
the removed flap. For statistical analyses, we used the 
GraphPad InStat software.

This study was approved by the Ethics and 
Research Committee of the Hospital Agamenon 
Magalhaes, CAAE number 42084815.5.0000.5197. All 
patients signed the informed consent.

Figure 9. Radioscopy of areas 1 and 2. 

RESULTS

During the period of the study 82  patients 
underwent abdominoplasty. Of these, 33 who met our 
study criteria were selected. We excluded 6  patients 
(18.9%), 4 because of arterial thrombosis in the 
anatomical specimen and 2 because of mechanical 
injury of the arterial wall caused by the catheter tip on 
the surgical specimen.

Patients age ranged between 23 and 49 years 
(36.6 ± 7.5). Their body mass index (BMI) ranged from 
the 22.0 to 30.5 (24.9 ± 2.1), and weight of the resected 
surgical specimens ranged from 450 to 1010 grams (623.1 
± 141.5). The Pearson’s test between BMI and weight of 
the specimens was r = 0.91 and r2= 0.83. We included 32 
women (97%) and 1 man (3%). One patient had stable 
hypertension (3%) and no patients had diabetes. Of the 
sample, 27 were pardo (81.8%), 2 white (6.1%), 3 black 
(9.1%) and 1 native south American (3.0%). There was no 
correlation between age and increased BMI (r = 0.35).

In hemodynamic studies, images and videos 
obtained showed injection of iodine contrast in SCIA 
initially filled the lower part of the flap (area 1) and 
progressively the upper part (area 2), surpassing even 
the midline and reaching the contralateral portion of 
the surgical specimen (Figures 10 and 11). They were 
considered adequate in 25 (92%) patients when it filled 
areas 1 and 2 and inadequate in 2 (8%) cases, were it 
did not fill area 2.

In figures 12 to 14 show adequate postoperative 
results of miniabdominoplasty and inadequate with 
necrosis and scarring sequelae.

DISCUSSION

The study of the vascular pattern of the 
abdominal wall on abdominoplasty flap shows 
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Figure 10. Contrast progressively filling areas 1 and 2. 

Figure 11. Areas 1 and 2 divided by contrast tube.

Figure 12. Results of adequate postoperative. 

Figure 14. Sequence of small and large necrosis.

Figure 13. Sequence of vascular failure with necrosis and inadequate result.

particular importance in patients undergoing mini-
abdominoplasty and minilipoabdominoplasties, 
particularly because they have high expectations 
about the outcome of their surgery, and do not tolerate 
unaesthetic scars.

Hemodynamic images of the region supplied 
by SCIA, which corresponds to area 2 of the studied 

specimens, draw attention to the importance of its 
preservation when these surgeries are performed. To 
date, this vessel does not have the appropriate importance 
and it  is often  eletrocoagulated and sectioned.

This vessel supply was the focus of our study. 
There was a high percentage of supply in areas 1 and 
2 on the surgical specimens, opening the prospect that 
preservation can contribute to the proper outcome 
of these surgeries and to avoid complications such 
as unsightly scarring by poor perfusion of the flap 
distal end (zone I by Matarasso), a fact that may cause 
ischemia and tissue necrosis.

Schaverien et al.19 reports that perfusion in the 
superficial inferior epigastric artery produces supply 
disabilities  across the midline of the abdominal flap, a 
fact not observed in our study in which infusion of the 
contralateral areas II and IV corresponded to island 
of TRAM flap. Despite this finding, we must preserve 
the SCIA bilaterally to higher retail blood supply. This 
observation adds to the contemporary knowledge as a 
relevant contribution to the improvement of surgical 
techniques, as a consequence of better knowledge of 
the lower abdominal wall vascularity.

Saldanha et al.20, however, in the lipoabdomino-
plasty technique, described preservation of anatomical 
plane below the Scarpa’s fascia which is the way of the 
side branches of SCIA, and before entering the subder-
mal abdominal flap, this may be a relevant factor in the 
low levels of necrosis and seromas described by authors.

By observing the percentage of exclusion of 
patients (18.9%) because of some limitation, we observed 
that some refinements in the SCIA catheterization 
process, with more flexible catheters and more adequate 
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anticoagulation and a larger volume of heparin solution, 
along with better manipulation and mobilization of retail 
prior to full withdrawal of the specimen, can help reduce 
these sample losses in studies in the future.

Scarring of the lower abdomen is common in 
patients who underwent abdominoplasty, especially 
the Pfannenstiel21-23 which often has the problem that 
fact that SCIA may have been sectioned by enlarged 
subcutaneous dissection when compared to low 
extension of the incision on the skin and it can be avoided 
if general and gynecological surgeons have the prior 
knowledge that preservation of this vessel is of great 
importance in future plastic surgeries of the abdominal 
wall in which these patients could undergo in the future.

CONCLUSION

Hemodynamic findings of this study support 
the relevance of blood supply to abdominal wall by the 
preservation of superficial circumflex iliac artery in 
miniabdominoplasties and minilipoabdominoplasties. 
In addition, it indicated that bilateral preservation of 
these vessels can prevent necrosis of the abdominal flap.
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